Exercise training provides cardioprotection against ischemia-reperfusion induced apoptosis in young and old animals.
Endurance exercise provides cardioprotection against ischemia-reperfusion (IR)-induced necrotic cell death in young animals. However, whether exercise-induced cardioprotection prevents IR-induced apoptosis in young and old animals is unknown. We tested the hypothesis that endurance exercise training will attenuate IR-induced myocardial apoptosis in young (4 months) and old (24 months) male F344 rats. Young and old rats remained sedentary or performed multiple bouts of moderate intensity running exercise. To induce apoptosis, isolated working hearts were exposed to 45 min of ischemia followed by 90 min of reperfusion. Assessment of myocardial levels of caspase-3 cleaved alpha-spectrin and TUNEL labeled nuclei revealed that IR resulted in apoptosis in hearts from both young and old animals. Importantly, independent of age, exercise attenuated the IR-induced apoptosis of cardiac myocytes. Moreover, exercise attenuated IR-induced calpain activation in the hearts of both young and old animals. These experiments for the first time demonstrate that exercise attenuates IR-induced myocardial apoptosis in both young and old animals. Potential mechanisms for this exercise-induced cardioprotection against IR-induced apoptosis include improved myocardial antioxidant capacity and prevention of calpain and caspase-3 activation.